Objective: The role of needle and syringe sharing behavior of injection drug users (IDUs) in spreading of blood-borne infections -specially HIV/AIDS -is well known. However, very little is known in this regard from Iran. The aim of our study was to determine the prevalence and associates of needle and syringe sharing among Iranian IDUs.
Introduction
Human Immunodeficiency Virus (HIV)/Acquired Immunodeficiency disorder syndrome (AIDS) has shown a rapid increasing trend [1] . This problem is closely associated to injecting drug users (IDUs) in Iran, accounting for 67% of HIV positive cases and 85% of AIDS cases [2] .
HIV studies in Iran have underscored the sharing injecting equipments as the main routes of transmission [3] . In one study, lifetime and last time needle and syringe sharing was reported by 50% and 25% of IDUs, respectively [4] . In another study, in a drug treatment sample, more than two-thirds of the IDUs had shared syringes [5] .
Identifying factors associated with needle and syringe sharing among IDUs is particularly important for HIV prevention [6] . While very little is known about associated factors of needle and syringe sharing among Iranian IDUs [7] [8] [9] , we here aimed to determine the prevalence and associates of needle and syringe sharing among a sample of IDUs in Iran.
Methods

Design and setting
This is a secondary analysis of a cross-sectional survey on 7,743 individuals as a rapid situation assessment (RSA) performed by the Darius institute. Grant was awarded by the Iranian Research Center for Substance Use and Dependence (DARIUS Institute) affiliated to the University of Social Welfare and Rehabilitation Sciences. The study was approved by the ethical review committee of the university and informed consent was obtained from all the participants after they had been verbally reassured that the information would be kept confidential, especially from correctional system. This study was conducted under the financial aid of the Drugs Control Headquarters (DCHQ). Some other manuscripts have been extracted from this database.
Samples and sampling
The participants were substance dependent persons according to DSM-IV and sampled from treatment centers (n = 1,217), prisons (n = 584) and streets (n = 5,860) of the capitals of 29 provinces in the Islamic Republic of Iran. The samples from treatment centers were selected at random from newcomers. Prisons sampling was also carried out randomly among those who were registered into the prison within previous 30 days. Snowball approach was used to take sample from streets. The number of samples taken from every province was proportional to the whole population of the province. The sampling started in April 2007 and lasted for 5 months. This sampling method is used as the main sampling strategy of drug use in DCHQ studies.
Process
The interviews were carried out by university graduates (MS, BS) with drug abuse related majors/degrees who were dispatched to the provinces after being trained through workshops in Tehran (the capital of Islamic Republic of Iran). Each interview took 1 to 1 and a half hour. Data were collected using paper-based questionnaire namely Inventory for Drug Dependency-IV, which was the modified version of the one used in the previous national RSA of Iran performed by the research center [10] . The revision was done through a series of expert panel meetings, and new items and questions were added that met the desired objectives. Sixty nine items were classified in 9 different parts including: 1) socioeconomic data (at the time of data collection), 2) family data, 3) first use data, 4) lifetime drug use, 5) current drug of dependency, 6) injection data, 7) high risk behavior, 8) treatment data, and 9) social network. III) Injection related data consisted first place of injection, situation of first injection, cause of first injection, frequency of injection in the past years, usual place of injection and alone injection.
Independent data
IV) Non-sexual high risk behaviors consisted of history of arrest, and history of imprisonment.
To make the final costs internationally comparable, the costs which were registered in Iranian Rials were converted to purchase power parity or international Dollar (PPP$). The conversion rate for PPP$ was based on a recently published Iranian study, which had reached at an estimation of PPP$ equal to 2727 Rials according to the information from the Central Bank of Iran and the World Bank database [11] .
Outcome
Lifetime needle and syringe sharing was defined as borrowing or lending syringe, needle or other injection equipments at least once in their life [12] [13] [14] . The most important cause for needle and syringe sharing was also included, with a multiple choice question. Answers included "no access to sterile syringes", "to get more pleasure", "quick injection", "being sure at the shared syring", "financial limitations", "not aware of possible risk", "easy injection" and "peer pressure" [15] [16] [17] .
Statistical analysis
The data obtained in the SPSS for Windows 13 statistical package. In order to present quantitative data, median (percentile 25% = Q1 and percentile 75% = Q3), mean and standard deviation was used. In order to compare the qualitative variables between those with and without "needle and syringe sharing", chi-square test was used. The comparison of age between two groups was done with t-test and expenditures of drug use between two groups with Mann-Whitney. Multivariate stepwise logistic regression was used to determine the predictors of lifetime syring sharing. P value < 0.05 was considered significant.
Results
Mean age at study, age at first drug use, age at first injection, and duration of injection of the participants were 31.3 ± 8.3, 18.6 ± 5.4, 25.9 ± 6.7 and 7.4 ± 6.3, respectively. Most participants were Muslim, lived in urban area, single, with a lower diploma educational level.
Needle and syringe sharing
From all 2091 IDUs, 749(35.8%) reported lifetime experience of needle and syringe sharing. Most frequent causes for needle and syringe sharing included "no access to sterile syringes" (n = 437; 20.9%), "to get more pleasure" (n = 274; 13.1%), "quick injection" (n = 164; 7.8%), "being sure at the shared syring" (n = 128; 6.1%), "financial limitations" (n = 128; 6.1%), "not aware of possible risk" (n = 99; 4.7%), "easy injection" (n = 94; 4.5%) and "peer pressure" (n = 61; 2.9%).
Associates of Needle and syringe sharing
Socio-demographic data IDUs with lifetime syring sharing had a higher mean age (32.3 ± 8.9 vs. 31.4 ± 8.1; p = 0.02), lower age of first drug use (17.9 ± 5 vs. 18.6 ± 5.4; p = 0.005), higher duration of injection (6.5 ± 6.3 vs. 5.4 ± 5.5; p < 0.001). Age at first injection was not linked to lifetime syring sharing (25.8 ± 6.8 vs. 26.1 ± 6.7; p = 0.28). IDUs with lifetime syring sharing had lower monthly family income (733 ppp$, Q1 = 330 ppp$, Q3 = 1283 ppp$ vs. 807 ppp$, Q1 = 476 ppp$, Q3 = 1466 ppp$; p < 0.001). Overall monthly paiment on drugs were not linked to lifetime syring sharing (586 ppp$, Q1 = 330 ppp$, Q3 = 1063 ppp$ vs. 550 ppp$, Q1 = 366 ppp$, Q3 = 1100 ppp$; p = 0.44). Bivariate analysis showed that needle and syringe sharing was significantly higher in females, those who lived in rural area, those who were illiterate, those who were separate/ divorce/widow, homeless, those who lived alone, those jobless, those with illegal income, those with drug related income and those with drug use family members (Table  1) . Needle and syringe sharing was lower in those who alone inject (most of times) and home as first place of injection (Table 3) .
Substance-related and injection-related data
High risk behaviors
Lifetime needle and syringe sharing was significantly higher in those IDU who reported extramarital sexual relation) 480,64.1% vs. 269,35.9%; p < 0.001), history of being arrested by police in the past year(507,67.7% vs. 242,32.3%; p < 0.001) and history of imprisonment in the past year(455,60.7% vs. 294,39.3%; p < 0.001). (Table 4) .
Logistic regression
Discussion
In Iran, 1 of 3 IDUs report the history of lifetime needle and syringe sharing. The likelihood of lifetime needle and syringe sharing was increased by female gender, being jobless, having illegal income, drug use by family members, pleasure/enjoyment as causes of first injection, first injection in roofless and roofed public places, usual injection at groin, usual injection at scrotum, lifetime experience of nonfatal overdose, and history of arrest in past year and was decreased by being alone at most injections.
Regarding the literature on syring sharing, according to a study in Mexico, 2005, 80% of the IDUs reported that they share syringes regularly with other IDUs [18] . In another study in Canada 27.6% of the participants reported sharing needles during the past 6 months [12] .
Our study showed that needle and syringe sharing was increased in female IDUs. In line with our finding, one study of gender effect on needle and syringe sharing bahavior of IDUs showed that females were more likely to share injecting equipment [19] [20] [21] . A recently qualitative study of Iranian female IDUs reported sharing syringes as a typical behavior [8] . Different risk profile of HIV among male and female IDUs is in line with these reports [22] . So, gender should be addressed as an important variable in needle exchange programs [23] .
In our study, jobless IDUs and those who had illegal income had higher rate of needle and syringe sharing. Review of literature shows a link between unemployment of IDUs and needle and syringe sharing behavior [24, 25] . Similarly, syringe has been reported to be linked to not having a legal income [26] or engaging in illegal jobs [27] . These may be due to the financial strains to buy stril syrings, and free syrings should be given to these IDUs.
In our study, drug injectors with drug user family members were at higherrisk for needle and syringe sharing. Needle and syringe sharing is reported to be higher in IDUs with a familial network for drug use [28] . Oe study reported that the role of family network on the needlesharing behavior is more severe in women in comparison with men [29] .
In our study, first drug use at public places was linked to more syringe sharering. According to the literature, IDUs who usually inject in public places have oppurtunity for needle and syringe sharing [30, 31] . A qualitative study in Iran also confirms this association [8] .
Alone injection in compare to injection with someone else, is linked to the lack of oppurtiunity of needle and syringe sharing. In one study in US, markedly lower rates of needle and syringe sharing was observed in IDUs who injecting alone [32] . Injection in the context of social and familial networks is known to be associated with higher needle and syringe sharing [28] . Those who try to keep their injecting hidden, may benefit of a reduced risk of syring sharing [32] .
We found that injection in groin and linked to higher needle and syringe sharing in IDUs. However we did not find any study in this regard, studies of bodily injection sites of IDUs have reported a clear progression in sites used, from the upper extrimities, at initial injection to the use of sites such as the groin and scrotum the years after [33, 34] . Unjection in sites such as the groin and scrotum were linked to a greater number of injection-related problems. One study showed a link between more severe drug injecting and share needles [25] .
We found a link between needle and syringe sharing and nonfatal overdose, which are both high risk behaviors. One study in USA showed that overdosing may be associated with borrowing syringes [35] but in another study in England in1994 to 1995 self-reported overdose was not linked to syring sharing [36] . We also found arrest in the past year as a associated factor with needle and syringe sharing. Similar results have been reported by two studies in Pakistan and Australia [37, 38] . Other Risk Behavior Surveys have shown a Co-occurrence of health-risk behaviors among differerent populations [39, 40] . These studies have explained their findings with the gateway theory.
In Iran, evidences show that access to a needle and syringe program (NSP) will reduce the needle and needle and syringe sharing practices. The authors suggested NSPs to be intensified in settings with concentrated HIV epidemics among IDUs in Iran [13] .
There are some limitations to this study. First, this study is one of a series of secondary analyses [41] and we did not have data on detail of needle and syringe sharing behaviors. Second, the results rely on participants' self-report data, because self-reports are affected by response bias. Respondents may tend to deny or underreport their syring sharing due to social disirability [41] . Third, because of the cross-sectional design of this study, it is not possible to draw a conclusion on the direction of the associations. Endly, in this study we asked lifetime syring sharing, and we did not limit it by asking sharing during past year or last injection.
Conclusion
In designing interventions for HIV prevention in Iran, through decrease of needle and syringe sharing among IDUs, the introduced variables must be considered. Further studies in this regard are needed.
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